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I. INTRODUCTION
Classical Ljustemik-Schnirelman theory tells us that any smooth and even functional cp on an n-dimensional sphere Sn has at least n + 1 pairs of antipodal critical points. These critical points are found by considering for 1 1~ n + 1, the numbers where each consists of the class of all compact symmetric subsets of S'n whose Z2-genus is larger than k, and by proving that each of these numbers is in fact a critical level of p.
The key idea of the proof is that each class ~'~ is stable under odd (or Z2-equivariant) homotopies of the identity. Since the functional cp is even, its gradient flow belongs to this class of homotopies, and will not be able to push down the levels c~, which must therefore contain a critical point.
This procedure, originally due to Ljustemik and Schnirelman, was successfully extended by many authors to the infinite dimensional setting in order to solve nonlinear elliptic partial differential equations of the form where g (x, . ) is odd for each x in the domain n. The (5) and (9) 1 and Now let w be any continuous extension of w to the whole of H and let [c -E2, c J-2 ] a n d 0 3 C 6 ( x ) , 0 3 C 6 ' ( -x ) > 0 3 C 6 ' ( x ) . 0 3 C 6 ' ( - Combining (14) and (15) we get the obvious contradiction -3E/2 -2 E and the proof of the theorem is complete.
IV. MULTIPLICITY RESULTS FOR VIRTUAL CRITICAL POINTS
We first recall the well known properties of the 12-index denoted by ~y. For more details, we refer to [R] or [S] . It (ii) If o ci = ci+p for some k 2 z + p n, then 03B3(E*ci) > p + 1.
(iii) If ck+p = ~x > 0 for some 1 p n -k, then n Sp(Z)) > p.
In particular, p has at least n -k distinct pairs of non-trivial virtual critical points. cN(a). Letting 6 --~ 0, it is then easy to see that the sequence (ua)a, is such that -t 0 and po (ua) is bounded above. Since po satisfies the (P -S)
condition, we get then a solution U of ( * ) o such that f ~ u f dx = 0. This is a contradiction since f E G and since the fact that 1 (~ca) yields that u is a non-trivial solution for ( * ) o .
